Background: In many centres patients are routinely referred for physiotherapy after anterior cruciate ligament (ACL) reconstruction. However, to date the role and amount of supervised physiotherapy required has not been clearly established. Objective: To establish whether there was any difference in outcome between a group of patients who attended physiotherapy regularly after ACL reconstruction and a group who attended only infrequently. Methods: Ten patients who had attended physiotherapy infrequently (mean 1.9 visits) during the first six months after ACL reconstructive surgery were matched for age, sex, graft type, and activity level and occupation before injury with 10 patients who had attended physiotherapy regularly (mean 26.5 visits). Outcome was assessed at 12 months using the Cincinnati knee rating system and the IKDC form. Results: Compared with the regular physiotherapy group, patients in the minimal physiotherapy group had fewer symptoms (mean Cincinnati symptom score 46.2 v 43.4, p = 0.045). There was also a trend towards higher overall Cincinnati knee scores in the minimal physiotherapy group (mean 93.7 v 87.3, p = 0.06) but no difference in IKDC ratings. Conclusion: These preliminary results indicate that some patients who choose to attend physiotherapy on a very limited basis after ACL reconstruction can achieve satisfactory, if not better, outcomes than patients who attend physiotherapy regularly.
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Several recent papers have questioned the amount of supervised physiotherapy that is required after ACL reconstruction. Patients have been documented to achieve satisfactory outcomes with fewer physiotherapy sessions and with less physiotherapy supervision of exercise programmes. [5] [6] [7] [8] On the other hand, very infrequent physiotherapy attendance has also been associated with a poorer outcome, 4 whereas more frequent attendance has been associated with a better outcome. 9 The initial intent of this study was to determine whether physiotherapy attendance per se had any influence on the outcome at 12 months after ACL reconstruction. We had planned to do this by comparing a rehabilitation programme incorporating regular physiotherapy attendance with a home based programme directed by the treating surgeon and not involving any physiotherapy attendance. Despite having ethics approval for such a design and a large potential pool of participants, it proved almost impossible to recruit patients because of a widespread belief in the patient population that physiotherapy based rehabilitation was essential to a satisfactory outcome after surgery.
In the light of the observed expectations of patients scheduled for ACL reconstruction surgery, it was felt that a pilot study was warranted. As our aim was still to determine whether a satisfactory outcome could be achieved with only minimal physiotherapy attendance after ACL reconstruction, an alternative study design was required. We therefore retrospectively identified a group of patients who had attended physiotherapy only infrequently and compared their outcome with a group who had attended physiotherapy regularly. Patients had to meet strict inclusion criteria and were matched carefully to eliminate as many confounding effects as possible.
METHODS
The study protocol was approved by the university ethics committee. To be included in the study, participants had to have had ACL reconstructive surgery between three weeks and one year after their ACL injury, no previous injury or surgery to the relevant knee, and no significant concomitant injury such as a collateral ligament injury greater than a sprain, a meniscal tear requiring repair rather than resection or no treatment, a full thickness chondral lesion, or a posterior cruciate ligament injury.
Potential participants were identified from a prospectively collated database of patients undergoing ACL reconstruction by one of two experienced knee surgeons. A total of 143 patients were identified who met the criteria for inclusion. All had surgery using either an autogenous hamstring tendon or an autogenous bone-patellar tendon-bone graft. After surgery, all patients were referred for physiotherapy at private physiotherapy clinics. The treating physiotherapists were familiar with the rehabilitation programme which emphasised early restoration of full extension and quadriceps function, and which allowed weight bearing as tolerated. Subsequent progression was essentially on an as tolerated basis with return to participation in some sporting activities expected from six months.
Informed consent to participate in the study was obtained from all participants.
The attendance at physiotherapy by each patient was established by a telephone interview and by examining database records of physiotherapy attendance. Patients were then classified into groups according to the number of physiotherapy attendances during the first six months after surgery: minimal physiotherapy (three or less attendances), intermediate attendance (4-11 attendances), and regular physiotherapy (12 or more attendances). It was recognised that the method of determining the number of physiotherapy attendances could be potentially inaccurate in view of its retrospective nature. However, as we were only interested in the minimal and regular groups and given the very small number of visits allowable to be included in the minimal group, we felt that the method would still yield two substantially different groups in terms of number of physiotherapy attendances. There were 10 patients in the minimal attendance group, each of whom was matched with a patient from the 69 in the regular physiotherapy group on the basis of age, sex, graft-type, occupational rating, 10 and sports activity level before injury. 11 These 20 patients were the final participants of the study.
Participants were assessed 12 months after the operation. The assessments were completed by one of two physiotherapists, both of whom were experienced in the examination and assessment of knees and who were blinded to the number of physiotherapy sessions each patient had attended. Patients were evaluated using the Cincinnati knee score, 12 the Cincinnati occupational rating scale, 10 the Cincinnati sports activity level, 11 and the International Knee Documentation Committee (IKDC) form. 13 14 After the relevant questionnaires had been completed, the IKDC knee examination included goniometric measurement of active and passive flexion, and measurement of extension deficit based on the difference in heel height with the patient lying prone. 15 Side to side differences in anterior knee laxity were measured with the KT-1000 arthrometer (MEDmetric Corporation, San Diego, California, USA) at 67 N and 134 N.
Comparisons between the minimal physiotherapy group and the regular physiotherapy group at 12 months after surgery were made using Students t test or the MannWhitney U test. In all cases the level of significance was set at p,0.05. All comparisons were carried out using SPSS software (version 10; Chicago, Illinois, USA).
RESULTS
There were no significant differences between the minimal physiotherapy and the regular physiotherapy groups for the variables age, sex, graft type, and sports activity level and occupational rating before injury (table 1), indicating that the groups were well matched. Participants in the minimal physiotherapy group attended physiotherapy for a median of two visits (mean 1.9, range 0-3) in the first six months after surgery, whereas those in the regular physiotherapy group attended physiotherapy for a median of 23 visits (mean 26.5, range 15-50). None of the participants had any postoperative complications that necessitated specialised or prolonged physiotherapy. All 10 patients in the minimal physiotherapy group elected not to attend regularly of their own accord. Six did not see any need to attend physiotherapy, two attended a chiropractor, and two could not identify a reason for their choice. Table 2 shows the Cincinnati knee scores and IKDC ratings obtained from participants at 12 months. Participants in the minimal physiotherapy group had significantly higher scores on the symptoms component of the Cincinnati scale (U(18) = 24.5, p = 0.045) and a trend towards a difference in the overall Cincinnati score (p = 0.06). This indicated that participants in the minimal physiotherapy group experienced fewer symptoms and a better overall outcome at 12 months than those in the regular physiotherapy group. There was no significant difference between groups for the functional component of the Cincinnati score. There were also no significant differences between groups in terms of IKDC scores.
Sports activity levels after surgery were similar for the two groups (minimal group, mean score of 79; regular group, mean score of 80), and there was also no significant difference in occupational rating after surgery (minimal group, mean of 26; regular group, mean of 19). There was no significant difference between the groups for range of motion and laxity measurements (table 3) .
DISCUSSION
Twelve months after ACL reconstruction, patients in both the minimal and regular physiotherapy groups had few symptoms and good function of the reconstructed knee, as evidenced by high Cincinnati scores and the IKDC ratings. Both groups had resumed sport at levels similar to those before their injury. The results also show that the minimal physiotherapy group achieved higher Cincinnati knee symptom scores and showed a trend towards higher overall Cincinnati knee scores. The findings of our study were in contrast with those of Treacy et al. 4 Despite finding equally good outcomes for patients who attended on a mean of both 12 and 60 occasions, the authors found that a subgroup of patients who attended physiotherapy a mean of 1.7 times fared worse in terms of Lysholm score, patient satisfaction, and return to previous activity level. They recommended a general reduction in the level of physiotherapy visits, but concluded that a certain level of supervision was still necessary. In contrast, our minimal attendance group averaged only 1.9 physiotherapy sessions but still achieved outcomes as good as, if not better than, those attending an average of 26.5 visits. In this respect our results are similar to the trial conducted by Schenck et al, 5 who found no differences in functional or subjective outcomes between two groups who averaged 2.9 and 14.2 physiotherapy attendances respectively during the first six weeks after ACL reconstruction.
An important consideration in the interpretation of the results of Treacy et al 4 was that their minimal attendance group attended public hospitals, whereas their regular physiotherapy groups attended a private clinic. They noted that most of those attending the public hospital relied on public transport and often chose not to continue with therapy when able to walk effectively. In contrast, in our study all participants received similar initial management in private hospitals and were prescribed similar care in the private physiotherapy sector.
There are a number of factors that may influence a patient's decision to attend physiotherapy. All patients in the minimal physiotherapy group in this study elected not to attend physiotherapy themselves. However, this does not necessarily imply non-adherence to a rehabilitation programme. Indeed, satisfactory progress may provide a reason not to attend physiotherapy regularly. In other circumstances, geographic or financial constraints may restrict a patient's attendance. It should also be noted that outcome was only assessed at one point in time (12 months), and therefore the effect of physiotherapy attendance on short term goals such as the rate of progression as well as on longer term outcome remains to be investigated.
The main benefit of this study is that it has shown that certain patients may do well with minimal attendance at physiotherapy. This suggests that there may be a role for ACL rehabilitation programmes to be more individualised. There has been a tendency in ACL rehabilitation protocols for clinicians to take a recipe-type approach with time lines and even frequency to be applied to all patients. 4 16 17 A physiotherapist could individualise the programme by working closely with patients when setting goals and by adjusting the programme to the patient's situation and progress. 18 The benefits to the patient of a tailored programme could be both financial and time saving.
The main limitation of our study is of course that the patient groups were not randomised. This introduced the potential for selection bias in that patients who were having more difficulties may have attended physiotherapy more frequently than had they been progressing more smoothly. As described in the introduction, randomisation of patients had been our initial plan, but this proved to be unworkable because of patients' expectations that attendance at physiotherapy was necessary to achieve a satisfactory outcome after surgery. We therefore elected to compare patients who had attended either minimally or regularly, deliberately excluding an intermediate group of patients in an attempt to make the distinction between the two study groups more clear cut. Although we matched the two groups for age, sex, and graft type as well for sports activity level and occupational rating before injury, it is possible that there may have still been variables for which we did not match, such as motivational level and rate of progress.
Despite the potential shortcomings in terms of design, the findings of this study do nonetheless show that some patients who choose to attend physiotherapy on a limited basis can achieve good outcomes at 12 months after ACL reconstruction. This finding emphasises that there is still a need for a randomised controlled trial to evaluate the role of physiotherapy after ACL reconstruction. The results from this study may help patients to consider taking part in such a study in the future. 
Take home message
These preliminary results indicate that some patients who choose to attend physiotherapy on only a limited basis can achieve good outcomes 12 months after ACL reconstruction.
